Relief of symptoms in patients with chronic rheumatoid arthritis is difficult. Conventional analgesics such as aspirin, paracetamol, and phenylbutazone have limited efficacy and are not free from toxic effects. Any alternative which was more effective, safer, or both would be welcome, but most new remedies owe such success as they achieve to therapeutic optimism which is a powerful but transient potentiator of pharmacological effects. The accurate assessment of new drugs by properly controlled trials is indispensable. Two drugs which have shown promise in laboratory studies and early clinical trials are mefenamic and flufenamic acids (Winder, Wax, Scotti, Scherrer, Jones, and Short, 1962; Goodley, 1963; Young, 1962) , derivatives of xylylanthranilic acid with actions broadly resembling those of aspirin. We have submitted these drugs to a controlled trial, which has already been briefly reported (Barnardo, Currey, Mason, Fox, and Weatherall, 1966) . Since our trial began, several other trials have been reported. Flufenamic acid (600 mg./day) has been found to be less effective than prednisone (Fearnley and Masheter, 1966) , and comparable in effect to aspirin (2,700 mg./day) over periods up to 6 months (Simpson, Simpson, and Masheter, 1966) and also comparable with phenylbutazone (300 mg./day) over shorter periods (Rajan, Hill, Barr, and Whitwell, 1967) . Mefenamic acid (1,500 mg./day) has been found effective also in osteo-arthritis (Cahill, Hill, Jessop, and Hume Kendall, 1965) .
The methods of clinical trials are still capable of much improvement. Particularly in trials on outpatients, the opportunities for undetected errors are very great. Problems of measurement are also considerable, at least in rheumatoid arthritis, in which all of the many measurements which can be made appear to vary somewhat independently of each other (American Rheumatism Association, 1965) , so that confidence in any one is limited. One cannot decide which is the best of a number of alternative procedures without testing all of them in parallel. The present trial has been extended considerably beyond the needs of a simple comparison of drugs in order also to be informative about problems of method.
Methods (1) Patients
All were females over 18 years of age and were selected by the six participating physicians from the attenders at the Department of Physical Medicine and Rheumatology of the London Hospital between October, 1964, and September, 1965 . Each had "definite" or "classical" rheumatoid arthritis (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) for more than one year, was not pregnant nor expected to become so during the trial, and had no history of cardiac failure, hepatic disease, or proven peptic ulceration. Patients sensitive, or reacting unfavourably to, either phenylbutazone or aspirin were admitted and a provision was made as described below to avoid their receiving the drug to which they were sensitive. Patients receiving other well-stabilized treatment such as steroids or antimalarial drugs were not excluded and their treatment with these drugs was continued while they took part in the trial. The purpose of the trial was explained to each patient and anyone who did not wish to take part or who would have had practical difficulties in co-operating was excluded.
(2) Design and Procedure Patients differ considerably from one another. Variation in the severity of any given patient's arthritis is likely to be less than the variation between patients. The trial was therefore designed so that drugs were compared within patients. Each patient was to receive both new drugs and an appropriate standard treatment. The choice of a standard presented some difficulty. Many drugs have been shown to be more effective than a placebo in rheumatoid arthritis, so the use of a dummy would have raised ethical problems. Besides, one object of the trial was to compare the new remedies with standard treatments, of which aspirin and phenylbutazone seemed most appropriate. Some patients are, or believe themselves to be, sensitive to one or other of these drugs. It is for such patients that a new alternative analgesic is particularly needed. The trial therefore had to be arranged so that such patients could be included, without risk of being exposed to the drug to which they were perhaps sensitive. This objective was achieved by designing the trial so that aspirin served as the standard treatment for half the patients and phenylbutazone for the other half. Ordinarily the choice depended on the statistical design, but if a patient was believed to react unfavourably to either drug the physician requested instead a sequence omitting the drug in question. This request was made on four occasions, but the allotted sequence was, in fact, inappropriate and had to be altered only once.
During three consecutive periods, each of 4 weeks' duration, all patients were supposed to receive mefenamic acid, flufenamic acid, and either phenylbutazone or aspirin in capsules of a different colour. Three kinds of coloured capsule were used (blue, blue and white, and red and yellow) and each drug was dispensed equally often in one kind of capsule as another. It was therefore evident to patients that they were receiving different remedies in successive periods, but communication between patients or staff about the efficacy of differentlooking remedies (Asher, 1948) would not lead to collective judgements related to a particular drug. Each of the twelve possible orders of treatment was allocated to three patients and the three capsule colours were arranged in a Latin square design over each such group. A complete replicate of the design thus required 36 patients. When a physician admitted a patient to the trial, the pharmacist took note of any specific request to avoid a sequence containing either aspirin or phenylbutazone and then gave the patient the next available suitable trial number. Thereafter the pharmacist dispensed the appropriate capsules, leaving both the patient and the physician unaware of the identity of the treatment.
When patients failed to complete three periods, additional patients were admitted as replacements, who followed the same drug sequence and colour code to maintain the balanced design. Finally, most patients continued in the trial for a fourth period, receiving a second treatment with whichever drug they had considered most effective in the first three periods. This replication was achieved by an appropriate instruction to the pharmacist and did not involve the physician in breaking the code.
The trial proper was preceded by a short pilot study in which the trial procedure was tested and practised and the physicians obtained experience in the completion of the forms designed for keeping records in the trial. Seven patients were admitted to the pilot study, which revealed no appreciable faults of planning. A further 36 patients were admitted; four among these failed to complete three periods of treatment and a corresponding additional number were admitted to make a complete balanced set as designed. While the results from this set were being analysed, further patients were admitted with a view to completing a second complete set of 36. The results on the first 36 indicated that no substantial difference was appearing between treatments, and the second set was therefore not completed. In all 68 patients were admitted, including the seven in the pilot study and eight who completed less than three periods. Analyses of comparison between drugs are mostly based on the balanced set of 36 patients. Other analyses were based on all the patients studied.
Many clinical trials are conducted with fixed dosage of drugs. The conclusions which can be drawn from single fixed-dose studies are very limited. If one drug produces better results than another, the difference may be due entirely to the doses chosen, and an otherwise identical trial with different doses might produce exactly the opposite result. If each drug is administered at two or more levels of dosage, and if the larger dose has larger average effects than the smaller, a reasonable basis of comparison is possible between the dose-response lines for each drug. But it is seldom possible in practice to achieve a graded response, because the range between the apparently ineffective dose and the evidently toxic dose is usually too small.
To avoid this difficulty, doses in the present trial were selected not by an arbitrary weight of drug but by the response of the patient to treatment. Initially the doses prescribed were 720 mg. aspirin, 100 mg. phenylbutazone, 500 mg. mefenamic acid, or 200 mg. flufenamic acid, each given three times daily. In order to adjust the dose to each individual patient, all patients were seen at the end of the first week in each period; their progress was briefly reviewed and the physician had the option of decreasing or increasing the daily dose by one third (by altering the frequency of medication to twice or four times daily) if it seemed desirable on grounds of therapeutic response and toxic manifestations. Provision was also made for discontinuation of a drug if worsening of symptoms or toxic effects were severe. In such a case the patient proceeded immediately to the drug planned for the next period. Occasionally a short period without treatment was adopted before resuming the trial sequence. The rigidity of design necessary for unbiased comparison and accurate analysis was therefore combined with appreciable freedom of manoeuvre for the physician in the treatment of patients.
In addition, at the beginning of each period, each patient was given 200 tablets of paracetamol (500 mg.) with instructions to take one or two tablets as necessary every four hours if additional pain relief was required. Any established treatment with antimalarials or steroids was continued in unchanged dosage. Self medication with any other drug was discouraged, and the general practitioners attending the patients were requested not to prescribe any additional remedies.
Three methods of monitoring the consumption of drugs given in the trial were used:
(i) Containers were returned at each attendance and the number of unused capsules and tablets recorded.
(ii) Patients themselves recorded the number of capsules and tablets they had taken in the morning and afternoon each day on progress charts (which are described in section 3c below).
(iii) At each visit to hospital a specimen of urine was collected for analysis.
(3) Measurements and Records Records were made by the physicians, the physiotherapists, and the patients themselves, and information was compiled also from records of laboratory investigations.
(a) Physician's Assessments.-Each physician completed one or other of two standard forms designed for the trial each time a patient was seen. At the first visit some relatively stable individual characteristics were recorded (age, functional capacity on a four-point scale, duration of disease also on a four-point scale, presence of positive criteria of disease according to the criteria of the American Rheumatism Association (Ropes and others, 1959) ), together with a note of drugs prescribed in the previous week. These details were not repeated at subsequent visits. Otherwise the forms were largely similar. The version used at return visits is shown, with slight rearrangement for purposes of reproduction, in Fig. 1 (overleaf) .
At the first visit, and at subsequent visits at which treatment was changed, the physician recorded the patient's reported duration of morning stiffness (15 minutes to greater than 2 hours on a scale 1-5), the frequency of waking at night (nil to more than four times on scale 0-5), and the presence or otherwise of spontaneous pain and pain on movement in the past week (as "absent", "intermittent", or "constant"). These are together referred to as the "rheumatoid" group of symptoms. The occurrence of certain symptoms which might be attributed to the drugs given was noted on a three-point scale. These symptoms were anorexia, nausea, vomiting, dyspepsia, diarrhoea, stomatitis, sore throat, rash, oedema, headache, vertigo, and eye symptoms. These are later referred to as "symptoms suggesting toxicity". A similarly scaled recording was made of the presence or absence of joint pain as the physician observed the patient move the following joints in turn through their full range-neck, hands, wrists, elbows, shoulders, hips, knees, ankles, and feet. Lastly, at the end of the second and third periods, the physician recorded the period containing the drug which the patient felt had benefited her most. The drug given in period d was according to the overall preference of the patient after periods a, b, and c. Sometimes the drug remembered as having given most pain relief was not preferred overall because of the presence of unwanted symptoms during its administration. No detailed records were made at visits when dosage was reviewed unless the drug was discarded altogether and a new period of treatment was started.
(b) Physiotherapist's Assessments.-These were made initially and at the end of each period of treatment with a given drug. They consisted of:
(i) recording the patient's weight, (ii) measuring the proximal interphalangeal joint sizes by means of jewellers' rings (Hart and Clark 1951) , (iii) measuring the maximum grip generated by each hand (using a sphygmomanometer cuff inflated to 30 mm.Hg and recording the average of three readings), (iv) Further Comment: (ii) Joint pain on movement rating = 100 f (iii) Symptoms suggesting toxicity rating = 100 e a, b, c, and d, are the actual ratings for the items so lettered, and e and f are the means of the individual ratings respectively for painful joints and symptoms suggesting toxicity (rating present as 1, doubtful as 0-5, and absent as zero). Each rating lies between zero and 100 per cent., representing the range between complete absence and maximal intensity respectively of all items.
(b) Use of Computer Data from every form completed by a physician, physiotherapist, or patient (2,312 forms comprising in all about 10,000 items) were punched on paper tape suitable for use with an Elliott 803 computing system. The tape was then read into the computer, and the data checked for errors and inconsistencies before being stored in a more permanent form on magnetic tape.
Calculation of the scores (Section 4a), listing of specific items of information, and much of the analysis were then obtained from this store by means of computer programmes either written by two of the authors (M.W. and W.F.), or taken from the Elliott programme library. A further account of the principles followed in analysis by computer has been published elsewhere (Weatherall, 1967) .
Results
(1) Patients admitted to the Trial Details are shown in Table I of the principal measurements made on all patients at the beginning of the trial. These observations represent the state at one moment in the course of a chronic disease in each of 68 patients: moreover, nearly all the patients were receiving analgesic drugs and sometimes steroids or antimalarial drugs. Consequently, the range of scores for rheumatoid symptoms and for joints painful on movement extended to zero, although other criteria observed in the patients with zero scores left no doubt about the diagnosis and gave opportunity for therapeutic improvement to appear. As the ranges show, most of the measurements follow a positively skewed distribution, and appropriate caution has been adopted in later statistical analysis.
(2) Variation between Assessors in the Trial
Part of the apparent variation between patients is probably due to the assessors rather than the patients themselves. In Table II (overleaf) some of the observations shown in Table I are analysed according to the physician who admitted the patient to the trial. Two physicianseachsawvery fewpatients and their results are combined as one doctor,"E". Three of the rows of the Table refer to assessments derived from observations of the physicians themselves; that is, the rheumatoid symptom score, the of patients. The corresponding figure for all other doctors is 18 per cent (x2= 11 02; P<0-001). Differences in assessment between different physicians are well known (Cochrane, Chapman, and Oldham, 1951; Joyce, 1962b) , but they are not always explicitly considered in reports of clinical trials. Any systematic transfer of patients from one physician to another could produce significant changes in scores which might wrongly be attributed to treatment given; as for instance, if the patients were all admitted by a consultant and subsequently reviewed by a registrar. In this trial patients were seen by the same physician throughout except when absence from the clinic made this impossible. In all, seventeen patients were seen at least once by a physician other than the one who had admitted them to the trial, but twelve of these changes occurred at the end of the fourth period and have little influence on the main assessment of the drugs. Most of the remaining five changes involved physicians whose ratings did not show evident differences, and in any case the number is such a small fraction of the total that any influence of the change of rates can safely be ignored in the subsequent analysis.
It is also evident that some differences in rating occurred between physiotherapists, but these were not of sufficient magnitude nor so systematic as to cause serious errors of interpretation.
(3) Previous and Concurrent Treatments All but three of the 68 patients had been taking analgesics regularly, mostly acetylsalicylic acid or phenylbutazone alone or in compound tablets (Table III) . Seven patients had already received mefenamic acid from their hospital doctor or general practitioner. In 21 patients another drug or physiotherapy was continued unchanged for the duration of the trial (Table IV) . Prednisone was used in eleven subjects in a daily dose between 2-5 and 7-5 mg. each. Chloroquine (200 mg. daily) was used in three subjects. Eight patients did not complete three periods and were considered as "withdrawals" (Table VI) . Four withdrew for ostensibly social or personal reasons; two of these were receiving aspirin and one each phenylbutazone and flufenamic acid at the time of withdrawal from the trial. Four withdrew for apparent medical reasons: one who was receiving phenylbutazone suffered an exacerbation of her arthritis; one who was receiving aspirin developed symptoms related to hypertension; one who was receiving steroids as well as mefenamic acid developed symptoms of an acute gastric ulcer which was radiologically confirmed; and the fourth, also receiving mefenamic acid, was taken to another hospital than our own after gastro-intestinal bleeding* at home. These two patients with gastric ulcers recovered with conservative treatment and withdrawal of mefenamic acid. The eight patients who withdrew included a higher proportion over the age of 60 than the rest of the patients, and a higher proportion (6/8) graded in functional capacity 3 than the patients who remained in the trial (9/60): the latter difference, which is highly significant (x2 = 11-5; d.f. = 1; P<0-001), was supported also by the several independent measures of functional capacity. (Barnardo and others, 1966 The initial improvement generally observed in the the results of all patients are combined, first or first two periods of the trial is distributed s of most measures improved, at least over over all the treatments, and no one stands out as period and often also over the remaining clearly better than any or all of the others. Analyses )f the trial (Fig. 3) . The gain was not of variance shows no significant differences in the Table, and it is clear that any superiority which one drug may have over another is too slight to be apparent against the residual variation which has not been excluded by the trial design. As the trial was conducted so that the dose of each drug was adjusted according to the response of the patient, it is not surprising that little difference should emerge. The fact that all measurements follow a similar trend is important: it shows that the various drugs are probably acting by a common mechanism and gives no ground for distinguishing, for instance, an "anti-inflammatory" action of phenylbutazone or flufenamic acid from an "analgesic" action of aspirin or mefenamic acid.
There is, however, one disconcerting aspect of this evaluation. When records of drug consumption are taken into account, it appears that only eighteen of the 36 patients considered here were on all counts evidently taking their intended medication throughout the three periods, and in at least seven of the 108 patient-periods the intended medication was undoubtedly not being consumed, because excessive numbers of unused capsules of the drug issued were returned to the pharmacy. When these patients are considered separately, no obvious difference in their progress is apparent. This problem will be discussed more fully elsewhere (Barnardo and Greenwood, in preparation) , but it appears that at least three explanations are possible. The simplest is that the drugs are entirely ineffective: this is most unlikely in view of the evidence already cited that all these drugs are more effective than dummy medication. The second is that, whatever the physician may direct, the patient adjusts her dosage according to the state of the disease, and consequently reduces dosage as improvement occurs. The third, which is supported by some evidence from analyses of urine, is that some patients obtain or continue to consume already available drugs from other sources, and so diminish their requirement for the medication supplied in the trial. Whatever the explanation, much more research into the behaviour of patients is clearly necessary before any accurate appraisal of drugs is possible in outpatient trials of this sort.
(7) Adjustment of Dosage during Treatment Whatever patients may have done about dosage without reference to their physician, the quantity of drug prescribed to be taken was quite commonly altered after the first week of treatment. When a change was made, it was usually to a higher dosage; changes were not appreciably commoner with one drug than another (Table VIII, overleaf). On the supposition that the revised doses were all close to the optimal, the mean doses so obtained for the four drugs can be taken as equipotent (Table VIII, last  line) . On this basis, the potencies of the new drugs relative to phenylbutazone are 0 5 (flufenamic acid) and 0 * 2 (mefenamic acid): on the same basis, aspirin is about one-seventh as potent as phenylbutazone. Treatment was abandoned with particular drugs because of unwanted effects on thirteen occasions. Most of these occurred with the newer drugs. The difference might be fortuitous (P-024), but the numbers involved are small and it would be unjustified to conclude that there is no difference in toxicity between the various drugs in the doses used. The incidence of individual symptoms is shown in Table  IX . Any apparent differences between drugs in the incidence of a symptom are insignificant, except that seven of the nine reported rashes occurred while the patients were receiving mefenamic acid. This greater incidence is significant (by Fisher's exact test; P = 0 02), but among so many comparisons a single significant finding might well appear at this level by chance. However, mefenamic acid also appears in Table IX as a cause of vomiting, stomatitis, and diarrhoea, and it must be recalled that two subjects who withdrew, one with proven and one with presumed peptic ulceration, both did so after receiving mefenamic acid. It seems probable that this drug is least satisfactory in its gastro-intestinal effects. It is important also not to dismiss differences as non-existent because they do not reach conventional levels of significance with the relatively small numbers observed here. flufenamic acid on the lowest, but the differences are small and might readily arise by chance. The differences between ratings in the fourth and earlier periods showed no consistent pattern, and there is no reason to suppose that repetition of the preferred treatment achieved any better objective results than were obtained with different drugs earlier in the course of the trial.
(10) One Year Later 13 months after the first patient had completed the trial, a survey was begun of the progress of all patients who had left the trial. No exact timing of this survey was arranged, but all patients were reported on at some point between 1 and 2 years after they had completed or withdrawn from the trial. Re-examination by physician and physiotherapist was intended, but changes of staff in the intervening year resulted in a large proportion of assessments not being made by the original observers. Several patients were not specifically re-assessed because they were seen by new staff who were not familiar with the requirements of the trial. Eight patients were not seen at the clinic, but reports from doctors elsewhere were obtained about seven of these. One, aged 68, had died of congestive heart failure after a myocardial infarct 23 weeks after leaving the trial. The remainder were in varying health. None had more disability than expected from their state during the trial, and some had improved modestly. None had recognizable persisting ill-effects which might be attributed to the drugs they had received. The final missing patient had not seen her own doctor and could not be found at home, but was reported by neighbours to be very active and at work most of the day and evening. The recorded changes in the patients seen at our clinic are not presented in detail because they are influenced by uncontrolled variation between observers and contain only a potentially biased selection of all the patients (Table X) .
(11) Use of Multiple Measurements Treatment in rheumatoid arthritis can be assessed in many ways. In this trial at least fourteen criteria have been used without exhausting the possibilities. Different measurements have different significance. For instance, the number of joints painful on movement, the duration of morning stiffness, or the erythrocyte sedimentation rate might each be taken alone as measures of the patient's illness. If so, it would be desirable to show that changes in any of the measurements were significantly correlated with changes in the rest. Otherwise the concept of any single measurable process implicit in the words "the patient's illness" would become nebulous and it would be desirable to think again about what was being achieved by treatment.
Apart from the measurements which are closely related to arthritis, others (such as the haemoglobin concentration or the white cell count) have more diffuse significance, and some (such as the special collection of symptoms suggesting toxicity) are mainly evidence of undesirable effects of treatment. If a drug consistently produced unwanted effects at the same time as it reduced rheumatoid symptoms, the "toxic" score would be correlated with the direct criteria of the rheumatoid disease. Consequently the absence of such correlation would be more encouraging than its presence.
It can also be argued that so many sources of inaccuracy have been disclosed that the data collected were not worth formal analysis. However, different kinds of data are vulnerable in different ways. If the errors were of such magnitude as to make a particular kind of measurement useless, correlation would disappear between that and other measures. Some sort of overall analysis was therefore justifiable and was in fact reassuring that the trial measurements had not been overwhelmed by random events.
Initially it seemed desirable to see how all the measurements behaved collectively. Correlation coefficients were therefore calculated between all possible pairs of fourteen measurements made at the beginning of the trial, both on the 36 patients who completed the formal design and on the 32 others. Each analysis yielded 91 correlation coefficients. With so large a number of coefficients, a few would be expected by chance to exceed conventional levels of significance. To minimize the influence of such random associations, only those correlations which were significant (at the 10 per cent. level) in both sets of patients were taken as important. The choice of 10 per cent. rather than the conventional 5 or 1 per cent. level followed from the double-testing process, and gives a final probability of a fortuitous correlation of at most 1 per cent. These correlations are shown in Fig. 4 . They involved particularly the walking time, the abduction angle, the dexterity test time, the grip strength, and the ESR. The signs of the correlation coefficients depend on whether a low (e.g. grip) or high value (e.g. ESR) meant greater severity, and they were consistent. The figure shows pairs of variables between which the coefficients of correlation were significantly different from zero at beyond the 10 per cent. level in two independent sets of data (viz. patients 1-36 and 37-72). The sign of the coefficient is also shown. Note that a negative sign indicates numerical decrease in one measurement as the other increases, and is as indicative of correlation as a positive sign.
It therefore appeared likely that all these correlated measurements were contributing information about some common process, and a series of fuller analyses was performed to express the measurements in terms of as few components as possible. The method adopted (Harmer, 1961; Seal, 1964) extracted principal components from a correlation matrix based on most of the variables of Fig. 4 , but excluding age, functional capacity, and duration of disease, and including the score for symptoms suggesting toxicity. The twelve variables used were all measured at five stages in the trial (initially, and after each 4-weekly period). All except the three laboratory tests were also analysed in measurements from 44 patients at the follow-up visit from 12 to 18 months after entering the trial.
The purpose of such an analysis was to find a number of weighted combinations, called components, of all twelve variables. The weights in the first component are calculated so that the component accounts for as much as possible of all the variability in the data; the weights in the second so that it accounts for as much as possible of the remaining variation after the first component has been allowed for, and so that it is not correlated with the first component, and so on. If the number of components which account for a significant amount of the variation is small, say one or two, then the problem is reduced from one of twelve correlated variables to a single component or to two uncorrelated components.
In these analyses, only one component was consistently statistically significant, though the second and third components had sufficiently clear origins to be given some tentative meaning. The variables most highly weighted in the first component include the grip strength, walking time, rheumatoid symptom score, abduction angle, and painful joint score. All these variables are clearly associatedwith the patient's disease, and so the rating for a particular patient on this component gives a single numerical measurement of the severity of that patient's illness relative to the other patients included in the same analysis. 
Discussion
From the point of view of therapeutic benefit, the results of this trial are straightforward. No appreciable difference has been found between aspirin, phenylbutazone, mefenamic acid, and flufenamic acid used for 4 weeks at a time, in doses adjusted to suit the individual patient. Indeed, the results with each drug are so similar that approximately equipotent doses can be specified: these are 2,400 mg. aspirin, 330 mg. phenylbutazone, 1,700 mg. mefenamic acid, and 670 mg. flufenamic acid per day. The ratio of doses for aspirin and flufenamic acid (3 6: 1) agrees reasonably well with the 4-5 : 1 estimated by Simpson and others (1966) , and the ratio for mefenamic acid and phenylbutazone (5-1 :1) is practically identical with the estimate (5 1) given by Cahill and others (1965) in osteo-arthritis. Other trials, reported after this work was completed, have reached similar conclusions (Rajan and others, 1967; Symposium, 1967) . To these findings may be added two impressions, neither carrying the weight of statistical significance but both open to confirmation or the reverse as more evidence accumulates. One is that phenylbutazone seemed marginally more popular with patients and seemed repeatedly to appear in various analyses as perhaps a little more often effective than any of the other three drugs. The same modest preference over aspirin and over flufenamic acid is clearly shown in the sequential diagrams of Rajan and others (1967) . The other finding is that mefenamic acid more often caused gastro intestinal disturbance than the remainder.
The lack of discrimination between the drugs may mean that there is really no important difference between them, apart from dosage. It may also mean that all our methods of measurement are so insensitive that they fail to detect real differences. From this point of view, the absence of a dummy or placebo treatment from the trial is regrettable. But differences between phenylbutazone and dummy have been demonstrated clearly with less detailed and no more sensitive measures than those used here (Joyce and Mason, 1961; Mason, 1962) Most clinical trials depend to some extent on the assessment of patients by physicians. The observations reported above (p. 378) are a reminder that variation between assessors may be one of the largest sources of error in a trial. Without objective measurements to put alongside physicians' assessments, the magnitude of such errror is easily overlooked. Also, if patients are allocated to physicians by the ordinary processes of some clinics, the variation due to differences between physicians can become confused with differences between patients selected for the physicians. Such selection does not appear to have had demonstrable effects in the present trial, but in other circumstances has turned out to be the largest single source of variation in an entire trial (Reynolds, Joyce, Swift, Tooley, and Weatherall, 1965) .
Anyone who may still wish to find evidence of the worthlessness of ill-designed, uncontrolled, or inadequately controlled trials will discover plenty in the preceding pages. Particularly, one may note the subjective improvement observed regardless of treatment in most of the patients, the entirely spurious appearance of improvement created by the falling out of some patients, who happened to be among the more severely-ill participants in the trial, and the contribution of the physician to assessments. All these sources of bias are well known. In at least two recent trials of treatments in rheumatoid arthritis (Currey, 1965; Donnelly, Lloyd, and Campbell, 1967) , substantial improvement was achieved both by the active treatment and by the dummy medication. Failure of patients to take drugs as directed is another major source of error, particularly in trials with out-patients (Dixon, Stradling, and Wootton, 1957; Joyce, 1962a; Willcox, Gillan, and Hare, 1965) . The error appears more likely to affect interpretations of the trial than health of the patients, as the present results suggest that nontaking of drugs may be a sign of spontaneous improvement rather than of delinquency. Evidently there is a large field for study of the reasons why patients reject prescribed treatment. Many influences can be suggested, and until they are examined and understood the value of this kind of trial as evidence about the therapeutic efficacy of drugs is limited.
On the other hand, it is ultimately the only relevant way of establishing whether drugs in fact are effective in out-patient conditions, and further improvements in methodology are urgently needed.
Summary
Flufenamic acid and mefenamic acid have been compared with aspirin and phenylbutazone over periods of 4 weeks in women with rheumatoid arthritis.
Evaluation was based on records made by physicians, measurements made by physiotherapists, laboratory estimations, and records kept by patients themselves.
The trial was conducted so that patients and physicians were not aware which treatment was being prescribed at any time. Consumption of prescribed treatments was verified by counts of returned drugs, tests of urine, and patient's own records.
The doses used were adjusted for each drug in each patient to find a suitable daily amount.
The mean daily doses used after adjustment were aspirin 2 4 g., phenylbutazone 0 33 g., mefenamic acid 1 * 7 g., and flufenamic acid 0 67 g. Parmi les sources majeures des variations on trouve des differences en l'evaluation du malade selon le medecin, I'amelioration subjective des malades au debut de l'essai independamment de la medication et le fait que les malades ne prennent pas leurs medicaments de la maniere prescrite. Le defaut de controler ces variables n'annule pas la valeur de l'essai, mais reduit sa precision et peut masquer des avantages therapeutiques modestes et possiblement utiles d'un medicament particulier.
La valoraci6n de medicamentos en pacientes ambulantes con artritis reumatoide SUMARIO Se compararon el acido flufenamico y el acido mefenamico con la aspirina y la fenilbutazona durante periodos de cuatro semanas en enfermas con artritis reumatoide.
La valoraci6n fue basada sobre notas de los medicos, medidas de los fisioterapeutas, investigaciones de laboratorio y apuntes de los enfermos.
La investigaci6n fue conducida de manera que ni los enfermos ni los medicos conocieron el medicamento recetado. Para averiguar la toma de los productos recetados se contaron los medicamentos devueltos, la orina fue analizada y se examinaron los apuntes de los enfermos.
Para Ilegar a la dosis diaria apropiada se ajust6 individualmente la dosis de cada medicamento.
La dosis diaria media despues de ajuste fue de 2,4 g. de aspirina, 0,33 g. de fenilbutazona, 1,7 g. de acido mefenamico y 0,67 g. de acido flufenamico.
Ne se encontraron diferencias respecto a la eficacidad de los cuatro medicamentos, de modo que, a dosis indicadas, su poder puede considerarse igual.
Respecto a la toxicidad, las diferencias fueron estadisticamente poco convincentes, se sospecha sin embargo que el acido mefenamico en particular puede ocasionar disturbios gastointestinales.
Se consider6 el valor relativo de diferentes modos de valoraci6n y se examinaron metodos para incorporar estos modos en un solo criterio. Analisis estadisticos indican que muchas variaciones de las mediciones pueden posiblemente explicarse por una sola causa, pero se necesitan otras investigaciones de otras etapas de la artritis reumatoide para elaborar un sistema de valoraci6n generalmente aplicable.
Otras fuentes de variaciones incluyen diferencias en la valoraci6n de los enfermos por diferentes medicos, mejoria subjetiva de los enfermos al principio de la investigaci6n independiente de la medicacion y el hecho de que los enfermos dejan de tomar los medicamentos de la manera ordenada. El hecho de que estas variables no se pueden controlar no anula"el valor de la investigaci6n pero reduce su precisi6n y puede obscurecer los beneficios terapeuticos modestos pero posiblemente utiles de un medicamento particular. 
